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SYSTEM AND METHOD FOR SELECTING A USER SPEECH PROFILE 

FOR A DEVICE IN A VEHICLE 

FIELD OF THE INVENTION 

[0001] The present invention relates to in-vehicle systems and devices 
such as a wireless communication system and f in particular, to a system and method for 
selecting a user speech profile for a speech recognition system included in device or 
system in a vehicle. 

BACKGROUND OF THE INVENTION 

[0002] Personal mobile communication services, such as cellular 
phones, have become very popular. Such devices are commonly used while a user is 
traveling in a vehicle, such as an automobile, as either a driver or passenger. Use of a 
cellular phone by the driver of a vehicle, however, can be inconvenient and inefficient. 
In order to operate the phone, the driver typically has to dial and/or hold the phone with 
one hand. Cellular phones may be small and awkward and uncomfortable to hold while 
in use. Several solutions have been developed to make use of a cellular phone more 
convenient for a driver or passenger of a vehicle. For example, headphones may be 
used in conjunction with a cellular phone so that the phone does not need to be held to 
the driver's ear. Alternatively, a phone or equivalent communication device may be 
integrated into the interior and electrical system of the vehicle. Typically, however, a 
driver will also have a personal portable cellular phone and may have to establish 
multiple wireless service contracts for the portable phone and the phone integrated in to 
the car. Accordingly, various hands-free phone systems have been developed for 
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vehicles that allow the hands-free use of a driver's or passenger's personal cellular 
phone. 

[0003] Hands-free phone systems may include a speech recognition 
system to enable the use of verbal commands to control the hands-free phone system. 
Many speech recognition systems allow a user to train the speech recognition system to 
their voice and dialect. Multiple different users (e.g., a driver and passengers of a 
vehicle), however, may use the hands-free phone system in the vehicle. In addition, a 
vehicle may include a number of other systems and devices that include or utilize a 
speech recognition system, such as a navigation system, an audio system, etc. There 
is a need, therefore, for a system and method to identify the user of the hands-free 
phone system or other voice controlled system in the vehicle in order to select the 
appropriate user speech profile for the speech recognition system. 

SUMMARY 

[0004] In accordance with one embodiment, a system for selecting a 

user speech profile for a device in a vehicle includes a control module including a 

speech recognition system configured to process audio signals and having a speaker 

enrollment function configured to create a user speech profile for at least one user and 

a memory coupled to the speech recognition system and configured to store a plurality 

of user speech profiles. The system further includes an external device configured to 

transmit a control signal to the vehicle including an identifier associated with a user 

speech profile, wherein the control module uses the identifier to select the user speech 

profile associated with the identifier and the speech recognition system uses the 

selected user speech profile to process the audio signals. In one embodiment, the 
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external device is a wireless external device. The wireless external device may be, for 
example, an RKE key fob, a wireless phone, a personal digital assistant, a pager, a 
portable computer, a passive entry key, a smart card, an optical entry device or a 
magnetic entry device. In another embodiment, the external device is, for example, a 
vehicle key or a removable memory device. In another embodiment, a plurality of 
external devices are configured to include an identifier associated with a user speech 
profile and the memory includes a prioritization list indicating a user preference for each 
external device. 

[0005] In accordance with another embodiment, a system for selecting a 
user speech profile for a device in a vehicle, the system includes a control module 
including a speech recognition system configured to process audio signals and having a 
speaker enrollment function configured to create a user speech profile for at least one 
user and a memory coupled to the speech recognition system and configured to store a 
plurality of user speech profiles. The system further includes a user input device 
configured to receive an input command from a user that includes an identifier 
associated with a user speech profile, wherein the control module uses the identifier to 
select the user speech profile associated with the identifier and the speech recognition 
system uses the selected user speech profile to process the audio signals. The user 
input device may be, for example, a microphone configured to receive a voice signal 
from the user, a memory switch, a keypad or a biometric identification device. In 
another embodiment, the system includes a plurality of user input devices configured to 
receive an input command from a user that includes an identifier associated with a user 
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speech profile and the memory includes a user prioritization list indicating a user 
preference for each user input device. 

[0006] In accordance a further embodiment, a system for selecting a 
user speech profile for a hands-free wireless communication system in a vehicle 
includes a control module including a speech recognition system configured to process 
audio signals and having a speaker enrollment function configured to create a user 
speech profile for at least one user and a memory coupled to the speech recognition 
system and configured to store a plurality of user speech profiles. The system further 
includes an external device configured to transmit a control signal to the vehicle 
including an identifier associated with a user speech profile, wherein the control module 
uses the identifier to select the user speech profile associated with the identifier and the 
speech recognition system uses the selected user speech profile to process the audio 
signals. In one embodiment, the external device is a wireless external device. The 
wireless external device may be, for example, an RKE key fob, a wireless phone, a 
personal digital assistant, a pager, a portable computer, a passive entry key, a smart 
card, an optical entry device or a magnetic entry device. In another embodiment, the 
external device is, for example, a vehicle key or a removable memory device. In 
another embodiment, a plurality of external devices are configured to include an 
identifier associated with a user speech profile and the memory includes a prioritization 
list indicating a user preference for each external device. 

[0007] In accordance with yet another embodiment, a system for 
selecting a user speech profile for a hands-free wireless communication system in a 
vehicle, the system includes a control module including a speech recognition system 
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configured to process audio signals and having a speaker enrollment function 
configured to create a user speech profile for at least one user and a memory coupled 
to the speech recognition system and configured to store a plurality of user speech 
profiles, The system further includes a user input device configured to receive an input 
command from a user that includes an identifier associated with a user speech profile, 
wherein the control module uses the identifier to select the user speech profile 
associated with the identifier and the speech recognition system uses the selected user 
speech profile to process the audio signals. The user input device may be, for example, 
a microphone configured to receive a voice signal from the user, a memory switch, a 
keypad or a biometric identification device. In another embodiment, the system 
includes a plurality of user input devices configured to receive an input command from a 
user that includes an identifier associated with a user speech profile and the memory 
includes a user prioritization list indicating a user preference for each user input device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The invention will be more readily understood by reference to the 
following description taken with the accompanying drawings, in which: 

[0009] FIG. 1 A is a schematic block diagram of a system for hands-free 
operation of a wireless communication device in a vehicle in accordance with an 
embodiment. 

[0010] FIG. 1B is a schematic block diagram of a system for hands-free 
operation of a wireless communication device in a vehicle in accordance with an 
alternative embodiment. 
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[001 1] FIG. 2 is a schematic block diagram of a system for selecting a 
user speech profile for a hands-free wireless communication system in accordance with 
an embodiment. 

[0012] FIG. 3. illustrates a method for selecting a user speech profile for 
a device in a vehicle in accordance with an embodiment. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0013] Figure 1 A is a schematic block diagram of a system for hands- 
free operation of a wireless communication device in a vehicle in accordance with an 
embodiment. The system enables a vehicle occupant, such as a driver, to make a 
"hands free" call using his/her personal portable wireless phone 1 14 to another device 
or system 120 via communication network 116 without requiring the driver to take 
his/her eyes off of the road and/or his/her hands off of the steering wheel while the 
vehicle is in motion. Other vehicle occupants (e.g., passengers) may also use the 
system to make "hands free" calls. The following description will refer to a wireless 
communication system, however, the systems and method described herein may also 
be used in conjunction with other devices or systems in the car that are controlled by or 
used to control other devices using verbal commands and therefore include or utilize a 
speech recognition system and, in particular, a speech recognition system having a 
speaker enrollment function. For example, systems such as a navigation system, an 
audio system, etc. may utilize a speech recognition system. While a wireless 
communication system and, in particular, a hands free wireless communication system 
will be referred to throughout the discussion of various preferred embodiments, it should 
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be understood the embodiments of the systems and methods for selecting a user 
speech profile are not limited to use with a wireless communication system. 

[0014] The system shown in Figure 1 A enables a wireless 
communication link to be established between an audio system 104 of vehicle 100 and 
a portable wireless communications device 1 14 of a vehicle occupant such as a 
wireless (e.g., cellular) phone. A system and method for establishing a wireless 
communication link between a vehicle system, such as an audio system, and an 
electronic device is described in pending U.S. Patent Application Serial No. 09/979,199, 
filed November 20, 2001, entitled "Wireless Communication System and Method," 
herein incorporated by reference in its entirety. The following description will refer to a 
wireless or cellular phone, however, it should be understood that systems and methods 
described herein may be used in conjunction with other wireless communication 
devices, such as a PDA (personal digital assistant), a portable computer, a pager, etc. 

[0015] Returning to Figure 1A, vehicle 100 also includes a control 
module 102 coupled to the audio system 104 and an antenna 112. In an alternative 
embodiment, shown in Figure 1B, control module 102 is incorporated into an audio 
system 104. Returning to Figure 1A, antenna 1 12, in conjunction with an RF 
transceiver 140 in control module 102, enables two-way communication with the 
wireless phone 114. RF transceiver 140 is configured to transmit and receive signals 
from wireless communication device 1 14. Control module 102 is also coupled to a user 
interface 1 10 and a microphone 108. User interface 1 10 may be used to receive input 
commands from a vehicle occupant. Alternatively, input commands may be a set of 
audio signals from a vehicle occupant. For example, a vehicle occupant may speak 
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directly into the microphone 108 to provide commands to the control module 102. A 
speech recognition system 122 in control module 102 may be used to process audio 
signals received by microphone 108. Voice recognition technologies known in the art 
may be implemented in speech recognition system 122. 

[0016] Control module 102 may also be coupled to a display 106 that 
may, for example, comprise a small cathode ray tube (CRT), a liquid crystal display 
(LCD) or various other forms of displays which are easily visible in daytime as well as 
nighttime driving conditions. Each element in vehicle 100 shown in Figure 1 A, may be 
mounted in the same or different interior vehicle elements such as a dashboard, an 
overhead console, a visor, a rearview mirror, or other appropriate location in the vehicle. 
Preferably, user interface 110, microphone 108 and display 106 are mounted in a 
location convenient to the vehicle occupants, in particular, the driver. 

[0017] Audio system 104 may include, for example, a radio, an amplifier 
and at least one speaker configured to provide audio signals to a vehicle occupant(s). 
In one embodiment, audio system 104 may include a speech recording/playback 
system as described in U.S. Patent 5,810,420, herein incorporated by reference. 

[0018] As mentioned above, control module 102 is linked via a wireless 
communication link with a wireless communication device 114 such as a wireless 
phone. A communication link may be established with different wireless phones as 
different occupants use the communication system. A communication link may be 
established, for example, in response to a command received from the user via user 
interface 1 10 or a verbal signal received by microphone 108. The wireless 
communication link operates in accordance with a wireless communications standard. 
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The wireless communications standard is preferably the Bluetooth communications 
standard but may be, for example, the Shared Wireless Access Protocol - Cordless 
Access (SWAP-CA) specification or any other suitable wireless communication 
standard that enables the transmission of voice and/or data information. Accordingly, 
wireless phone 1 14 is enabled to operate in accordance with or to communicate with 
the wireless communication standard of the wireless communication link. 

[0019] The Bluetooth communication standard was established for 
creating small form factor, low cost, short range RF links between mobile telephones, 
network computers, PDA's and other portable electronic devices. It is the result of a 
joint effort between several major commercial organizations to develop an RF 
communications standard for creating secure, wireless communication links between 
portable electronic devices. The Bluetooth standard provides the potential for automatic 
and rapid "ad hoc" wireless connections when two or more devices equipped with RF 
transceivers operating in accordance with the Bluetooth standard come into proximity 
with each other. For example, once a Bluetooth enabled phone has been "paired" (or 
registered) with a Bluetooth enabled control module, a wireless connection may be 
established automatically when a Bluetooth enabled wireless phone is within a 
predetermined distance of a Bluetooth enabled control module. While the Bluetooth 
standard may be referred to throughout the discussion of various preferred 
embodiments, it should be understood such embodiments are not limited to the use of 
any specific communication standard. 

[0020] The communication link between the control module 102 and the 
wireless phone 1 14 enables "hands free" use of a vehicle occupant's personal wireless 
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phone 114 including both outgoing and incoming calls. For example, a user may dial a 
number on the wireless phone 1 14 to place a call and the conversation thereafter can 
be conducted via the microphone 108 and audio system 104. Alternatively, a call could 
be placed via commands and numbers spoken into microphone 1 08 and transmitted via 
the wireless communications link to the wireless phone 1 14. Calls and information may 
also be received by control module 102 from wireless phone 1 14 via the wireless 
communication link. Audio information received may be provided to the user via audio 
system 104 and data received from the wireless phone 114 may be displayed on 
display 106. 

[0021] For an outgoing call, audio signals received via microphone 108 
are processed by the control module 1 02 and sent to the wireless phone 1 14 in the 
proper data format, for example, in accordance with the Bluetooth communication 
standard. The wireless phone 114 converts the signals received from the control 
module 102 to the appropriate cellular or wireless technology of the wireless service 
provider associated with the vehicle occupant's wireless phone 1 14 (e.g., Analog, 
Digital, CDMA, TDMA, GSM, etc.). The converted signal is then sent by the wireless 
phone 1 14 to a communication network 116 (e.g., cellular tower(s)) for transmission to 
the desired end device or system 120. For example, a cellular tower may receive a 
signal from the wireless phone 114, convert the signal to a "land line" signal and send 
the signal through a switch to the phone being called. Typically, at various stages in the 
communication process the signal is processed to, for example, reduce noise, echo, 
etc. For example, the control module 102 may process the signal received from the 
microphone 108 to reduce the noise from the vehicle. 
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[0022] As mentioned, a user may provide verbal commands to control 
module 102 via microphone 108. Accordingly, control module 102 includes a speech 
recognition system 122 that is used to process voice commands. Voice recognition 
technologies known in the art may be implemented in speech recognition system 122. 
Preferably, speech recognition system 122 includes a speaker enrollment function that 
enables a user to train the speech recognition system to their voice and dialect The 
speaker enrollment function typically improves the ability of speech recognition system 
122 to recognize and process the voice commands provided by the user. Multiple users 
may each utilize the speaker enrolment function to train speech recognition system 122. 
For example, a first user may initiate a training sequence and perform a series of steps 
in which the user speaks predetermined words, phrases and or sentences into 
microphone 108. The training sequence may be initiated by, for example, the user 
actuating an input device of user interface 1 10 or by providing a verbal command 
received by microphone 108. The speaker enrollment function processes the voice and 
dialect of the first user and creates a user speech profile for the first user. The user 
speech profile may be stored in a memory 124 of speech recognition system 122. User 
speech profiles may also be created for a second user, a third user, etc. Accordingly, 
the appropriate user and user speech profile should be selected so that speech 
recognition system 122 uses the appropriate voice patterns to process voice commands 
from the user. 

[0023] Figure 2 is a schematic block diagram of a system for selecting a 
user profile for a hands-free wireless communication system in accordance with an 
embodiment. As mentioned above, the system for selecting a user speech profile may 
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be used with other devices in the vehicle that may include or utilize a speech 
recognition system such as a navigation system. Returning to Figure 2, control module 
202 includes speech recognition system 222 and memory 224 and is coupled to 
microphone 208 and audio system 204. Audio system 204 may include, for example, a 
radio/amplifier 226 and speakers 228. As mentioned with respect to Figure 1B, in one 
embodiment, the control module 202 is incorporated into audio system 204. Speech 
recognition system 222 includes a speaker enrollment function as described above with 
respect to Figure 1 A. User speech profiles generated by the speech enrollment function 
for a plurality of users may be stored in memory 224. In one embodiment, each user 
speech profile is assigned a memory location identifier that may be selected by the user 
using, for example, a user interface 210 such as a memory switch, a numeric keypad, 
etc. When a user enters an identifier or activates a memory switch, speech recognition 
system 222 retrieves the appropriate user speech profile. Alternatively, a voice print of 
the user may be used to identify the appropriate user speech profile, i.e., when a user 
speaks into microphone 108, speech recognition system 222 may be configured to 
identify the user by their voice. 

[0024] In another embodiment, an external wireless device 236 may be 
used to provide an identifier to select a specific user speech profile stored in memory 
224. For example, a remote keyless entry (RKE) key fob 234 is used to wirelessly 
transmit an RF control signal to a vehicle to control a vehicle function such as door 
locks, windows, etc. The control signal may be configured to include an identifier for a 
user speech profile. Control module 102 is coupled to and has access to a vehicle data 
bus that may carry the information from the control signal provided by the RKE key fob 
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234. Upon receipt of the control signal (e.g. after the user actuates the key fob to send 
the control signal) the identifier may be used by the speech recognition system 222 to 
select the appropriate user speech profile. Accordingly, the voice patterns for the 
specific user may be used by the speech recognition system to process voice signals 
from the user. Alternatively, a wireless mobile communication device 230, e.g., a 
cellular phone, may transmit an identifier that may be used by control module 202 and 
speech recognition system 222 to select the appropriate user speech profile. For 
example, a Bluetooth enabled phone may transmit an identifier when a wireless 
communication link is established when the Bluetooth enabled phone comes into 
proximity with the control module 202. Other external wireless devices 236 may also be 
used to transmit an identifier, such as a PDA, a portable computer, a pager, a passive 
entry key, a smart card, optical (e.g., infrared) or magnetic entry devices, etc. 

[0025] In yet another embodiment, an identifier may be provided by an 
external device 232 such as a vehicle key. When the vehicle key is placed in a door 
lock of the vehicle, a control signal including an identifier of a user and/or user speech 
profile may be transmitted to a vehicle bus. As mentioned above, the control module 
202 may be coupled to the vehicle bus. The control signal may be transmitted from the 
vehicle key to the vehicle bus via electrical contacts in the door lock. Alternatively, a 
keyless entry code may be used that includes and/or points to an identifier for a user 
and/or user speech profile. When a user enters a keyless entry code using a user input 
device such as a keypad on a vehicle door, the data provided or identified by the 
keyless entry code may be transmitted on the vehicle bus where it is available to control 
module 202. In another embodiment, a biometric identification device such as an 
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optical scanner or a fingerprint recognition device may be used to provide an identifier 
for a user and/or user speech profile. In yet another embodiment, a removable memory 
device may be used to provide an identifier for the user and/or user speech profile. For 
example, an input for the removable memory device may be provided at the control 
module 202 or at another location in the vehicle. As mentioned above, control module 
202 is preferably coupled to a vehicle bus to access data from other devices in the 
vehicle. 

[0026] In one embodiment, control module 202 may be configured to 
include a prioritization of the devices used to identify a user speech profile. A user may 
provide a prioritization list that may be stored in memory 224 that indicates which device 
should be used to identify a user speech profile, for example, a user may indicate a key 
fob should be the primary means to identify the user. Alternatively, the control module 
may prompt the user, for example by a display or user interface 210, to select a user 
speech profile if there is a mismatch between the various devices. 

[0027] Figure 3 illustrates a method for selecting a user speech profile 
for a device in a vehicle including or utilizing a speech recognition system in accordance 
with an embodiment. At block 302, a user initiates a training sequence for a speaker 
enrollment function of the speech recognition system. The training sequence may be 
initiated by, for example, the user actuating an input device of a user interface. The 
user may, for example, perform a series of steps in which the user speaks 
predetermined words, phrases and/or sentences into a microphone. The speaker 
enrollment function processes the voice and dialect of the user and creates a user 
speech profile at block 304. At block 306, the user speech profile may be stored in a 
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memory of the speech recognition system. At block 308, a control module and/or 
speech recognition system receives an identifier that enables the speech recognition 
system to select a user speech profile at block 310. As discussed above with respect to 
Figure 2, various external devices and/or user input devices may be used to provide an 
identifier used to select the user and/or user speech profile (block 310). For example, a 
user interface may be used to select a memory location for a user speech profile or an 
external wireless device (e.g., key fob, wireless phone), external device (e.g., vehicle 
key), keyless entry code, etc. may be used to provide an identifier for a user and/or user 
speech profile. 

[0028] It is important to note that the construction and arrangement of 
the systems and devices as shown in the preferred and other exemplary embodiments 
are illustrative only. Although only a few embodiments of the present invention have 
been described in detail in this disclosure, those skilled in the art who review this 
disclosure will readily appreciate that many modifications are possible (e.g., variations in 
sizes, dimensions, structures, shapes and proportions of the various elements, values 
of parameters, mounting arrangements, materials, colors, orientations, etc.) without 
materially departing from the novel teachings and advantages of the subject matter 
recited herein. Accordingly, all such modifications are intended to be included within the 
scope of the present invention as described herein. The order or sequence of any 
processes or method steps may be varied or re-sequenced according to alternative 
embodiments. Other substitutions, modifications, changes and/or omissions may be 
made in the design, operating conditions and arrangement of the preferred and other 
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exemplary embodiments without departing from the exemplary embodiments of the 
present invention as expressed herein. 
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We Claim: 

1 . A system for selecting a user speech profile for a device in a 
vehicle, the system comprising: 

a control module including: 

a speech recognition system configured to process audio signals 
and having a speaker enrollment function configured to create a user speech 
profile for at least one user; and 

a memory coupled to the speech recognition system and 
configured to store a plurality of user speech profiles; and 

an external device configured to transmit a control signal to the vehicle 
including an identifier associated with a user speech profile; 

wherein the control module uses the identifier to select the user speech 
profile associated with the identifier and the speech recognition system uses the 
selected user speech profile to process the audio signals. 

2. A system according to claim 1 , wherein the external device is a 
wireless external device. 

3. A system according to claim 1 , wherein the external device is a 
vehicle key or a removable memory device. 

4. A system according to claim 2, wherein the wireless external device 
is one of an RKE key fob, a wireless phone, a Personal digital assistant, a pager, 
a portable computer, a passive entry key, a smart card, an optical entry device, 
or a magnetic entry device. 

5. A system according to claim 1 , wherein a plurality of external 
devices are configured to include an identifier associated with a user speech 
profile, the memory including a user prioritization list indicating a user preference 
for each external device. 
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6. A system for selecting a user speech profile for a device in a 
vehicle, the system comprising: 

a control module including: 

a speech recognition system configured to process audio signals 
and having a speaker enrollment function configured to create a user speech 
profile for at least one user; and 

a memory coupled to the speech recognition system and 
configured to store a plurality of user speech profiles; and 

a user input device configured to receive an input command from a user 
that includes an identifier associated with a user speech profile; 

wherein the control module uses the identifier to select the user speech 
profile associated with the identifier and the speech recognition system uses the 
selected user speech profile to process the audio signals. 

7. A system according to claim 6, wherein the user input device is one 
of a memory switch, a keypad or a biometric identification device. 

8. A system according to claim 6, further including a plurality of user 
input devices that are configured to receive an input command from a user that 
includes an identifier associated with a user speech profile wherein the memory 
includes a user prioritization list indicating a user preference for each user input 
device. 

9. A system for selecting a user speech profile for a hands-free 
wireless communication system in a vehicle, the system comprising: 

a control module including: 

a speech recognition system configured to process audio signals 
and having a speaker enrollment function configured to create a user speech 
profile for at least one user; and 

a memory coupled to the speech recognition system and 
configured to store a plurality of user speech profiles; and 
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an external device configured to transmit a control signal to the vehicle 
including an identifier associated with a user speech profile; 

wherein the control module uses the identifier to select the user speech 
profile associated with the identifier and the speech recognition system uses the 
selected user speech profile to process the audio signals. 

10. A system according to claim 9, wherein the external device is a 
wireless external device. 

11. A system according to claim 9, wherein the external device is a 
vehicle key or a removable memory device. 

12. A system according to claim 10, wherein the wireless external 
device is one of an RKE key fob, a wireless phone, a Personal digital assistant, a 
pager, a portable computer, a passive entry key, a smart card, an optical entry 
device, or a magnetic entry device. 

1 3. A system according to claim 9, wherein a plurality of external 
devices are configured to include an identifier associated with a user speech 
profile, the memory including a user prioritization list indicating a user preference 
for each external device. 

14. A system for selecting a user speech profile for a hands-free 
wireless communication system in a vehicle, the system comprising: 

a control module including: 

a speech recognition system configured to process audio signals 
and having a speaker enrollment function configured to create a user speech 
profile for at least one user; and 

a memory coupled to the speech recognition system and 
configured to store a plurality of user speech profiles; and 
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a user input device configured to receive an input command from a user 
that includes an identifier associated with a user speech profile; 

wherein the control module uses the identifier to select the user speech 
profile associated with the identifier and the speech recognition system uses the 
selected user speech profile to process the audio signals. 

1 5. A system according to claim 14, wherein the user input device is 
one of a memory switch, a keypad, or a biometric identification device. 

16. A system according to claim 14, further including a plurality of user 
input devices that are configured to receive an input command from a user that 
includes an identifier associated with a user speech profile wherein the memory 
includes a user prioritization list indicating a user preference for each user input 
device. 
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